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Inductively Coupled Plasma-Mass Spectrometry

QIN Zuo-ming'*> YIN Zhou-lan' HUANG Xu® WANG Wei-wei’
1. College of Chemistry and Chemical Engineering Central South University Changsha 410083
China 2. Laibin Smeltery of Liuzhou Huaxi Tin Group Laibin 546115 China

Abstract The determination of iron in high purity indium was performed by inductively coupled plasma-mass
spectrometry ICP-MS . The collision/reaction cell technology was used to eliminate the interference from
polyatomic ions and to realize the direct determination of iron. The detection limit for iron by this method was 0.
06 ng/mL and the recovery for iron was 94. 0% ~ 102. 1% with precision of less than 8% RSD n =11
Compared with other analytical methods the proposed method provides advantages of simple operation and high
analytical efficiency.
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Table 1 Operating parameters of ICP-MS 5.8% *Cr *Fe
0.28% *Ni *Fe
RF 1350 W 0.7 mm 91.7%  Fe 2. 2%
2W
0. 85 L/min 3
01.37LL//Hr:inn 10 ::1(1); * Fe
7 mL/min 40
1 mm Xs* Xs~ Cool Plasma
% Fo 0 A6 ()
1.2 *Ar*0 *AM0'H “Ar°N'H
100 pg/mL 1

0 0.050.10.40.81.6ng/mL 0.3 mol/L

HNO,
100 pg/mL
1 ng/mL
0.3 mol/L. HNO,

7.5 mol/L HNO,

18.2 MQ- cm
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Table 2 Selection of test modes
m Fe /ng 4
R/% HNO, CCT
CCT 50.0 48.3 96.6
Xs* 30.0 35.8 71.6 0.30 mol/L. HNO, 100
Xs ™ 50.0 37.6 75.2
Cool Plasma 50.0 4.2 84.4 4 0.15 mol/L
0.90 mol/L
2.2
ICP - MS
0.30 mol/L. HNO,
4
15-16 Table 4  Effect of acidity on signals
$3e ¥ Co '“Rh ¢ HNO; / mol- L~ /% || ¢ HNO; / mol- L' /%
209 Bi 0.15 98.5 0.45 101.4
59 0.23 99.6 0.60 102.5
> Co
0.30 100. 0 0.75 99.8
0.38 99.2 0.90 99.2
2.4
2500
11
3 3
76.0% 2500 2.5
96.0% ~101.5%
5N 6N 5
R 94.0% ~102.1%
1.5 ng/g 5
Table 5 Recovery test of the method
5N 6N
m Fe /ng m Fe /ng
3 R/ % R/ %
Table 3  Comparison of determination results with 5 4.9 98.0 5 4.8 96.0
and without internal standard 10 9.6 96.0 10 9.5 95.0
20 18.8 94.0 20 19.3 96.5
2500 50 48.6  97.2 30 30.5  101.7
m Fe /ng m Fe /ng 80 77.6 97.0 40 39.3 98.3
R/% R/% 100 102.1 102.1 50 49.0 98.0
10 7.4 74.0 10 9.6 96.0
20 152 76.0 20 19.3  96.4 11
50 34.3 68.6 50 47.4 94.8 8
80 554 69.3 80 8.2 1015 6 RSD
100 62.2 62.2 100 97.9 97.9 <8%
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6 J . 2006 16 1 56 —58.
Table 6 Comparison of analytical results by this method 5
with National Standard method J.
5N 6N 2005 32 4 293 -295.
w Fe / pg g™ RSD/||  w Fe / pg g7 RSD/ '
% % J . 2005 14 2 86 —89.
7 .
80504 sO0BOE I 200424666 68
02 o moasoss OO ST O08 om0 ¥ TP 8 (B 2594.2—81
0.440.48 0.090.10 S .
9 . M .
3 2005 9.
10 .
/ M. 2005 8.
11 .
M . 2005 9.
12 Adams F  Gijbels R Van Grieken R.
M . . 1993 95 -
102.
13 .9 M/
. 2000 235 —239.
4 14 B. N. A K. M. L.
1 M. M
2005 5. 2000 125 -132.
2 . M 1
1994 4. ¢/
3 . . 1998 107 - 108.
16
J . 2006 42 5 347 - 348. I 2007
4 . ICP - AES 26 647 -49.

— 196 — All rights reserved. http://www.ykcs.ac.cn



